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Mindin（也称为 spondin2）作为 F/M-spondin 家族的一员是一种结构高度保













CD11b 和 CD18 等 5 种配体与 mindin 具有相关性，通过免疫共沉淀明确 mindin
能与 CD11b 与 CD18 相互结合。为了进一步明确其结合结构域，我们通过分子
克隆方法，构建了 mindin 与 CD11b/CD18 不同片段的质粒进行免疫共沉淀，发
现 mindin 的 FS 片段与整合素 CD11b/CD18 的αα11 区域结合，并用放射线同
位素标记 mindin 测出这两者的亲和力。为了验证 mindin 是否通过整合素
CD11b/CD18 的途径诱导巨噬细胞的趋化和吞噬作用，我们利用 CD11b/CD18 的
中和抗体 M1/70，M18/2 阻断与 mindin 结合，在趋化和吞噬模型中 mindin 的作
用明显下降。可见 mindin 是通过与整合素 CD11b/CD18 的相互作用诱导巨噬细
胞的趋化和吞噬功能。用 western blot 和核浆分离等技术进一步发现 mindin 能促
进整合素 CD11b/CD18 下游的 syk 的磷酸化，并且沿着 MERK1/2-ERK1/2 这条
















并探讨了 mindin 在炎症中主要与整合素 CD11b/CD18 的相互作用促进巨噬细胞
的趋化和吞噬。并且明确了其下游的信号通路包括促进整合素 CD11b/CD18 下游
Syk 的磷酸化和 MEK、ERK 的磷酸化，诱导 NF 酸化，诱导 D 的入核，激活 NF
核，途径。进一步明确了 mindin 是整合素 CD11b/CD18 众多配体中的一员，有
助于探讨 mindin 在炎症性反应之外的生物学功能及作用机制。 


















Mindin (also known as spondin2) as one of M-spondin family memberis a 
highly conserved cellular matrix proteins.It contains F-spondin domains 1 and 2 (FS1 
andFS2) at the N-terminus and thrombospondin type 1 repeats(TSR)at the 
C-terminusandhas been known to play prominent roles in the regulation of 
inflammatory responses. Recent studies have foundmindin as a pattern recognition 
molecule interact with bacteria and their components such as lipopolysaccharide 
(LPS), phospholipids (LTA). The capabilities of eliminate the invading microbial 
pathogens and responsing to a broad spectrum of microbial stimuli have been 
impaired in mindin-deficient mice. Macrophages and mast cells exhibit defects in 
response to stimulation of a broad spectrum of bacteria, they secrete inflammatory 
cytokines TNF-a and IL-6 significantly missing. But mindin bind to cell surface 
receptors, pro-inflammatory cytokine production, activation of synergistic mechanism 
of signal transduction pathways is still unknown. Therefore, this paper mainly 
discusses  themechanisms  of mindin on macrophage recruitment and phagocytosis 
and signaling pathways downstream. 
This research, we built a chemotactic response in vitro model that 
agarose-coated mindin recombinant protein induced macrophage chemotaxis to 
agarose edge. Using this model successfully simulated mindin in vitro recruitment of 
macrophages, neutrophils function. Phagocytosis experiments using fluorescence 
microscopy and flow cytometry number macrophage phagocytosis of fluorescent latex 
particles found mindin can promote macrophage phagocytosis. This research method 
to simulate an inflammatory environment, to reduce interference from other 
inflammatory factor, single factor has a reference for the study of inflammatory 
response. This paper also uses the CIPHER screened integrins CD11b and CD18 with 
five ligands mindin relevant. Experimental methods through further 
co-immunoprecipitation clear mindin can be combined with each other and CD11b 
and CD18. To further clarify its binding domains, we by molecular cloning method, 















immunoprecipitation found FS fragment binds mindin with αM-I region integrin 
CD11b / CD18, and use radiation isotopically labeled mindin measured both affinity. 
In order to verify whether mindin way through the integrin CD11b / CD18 induction 
of chemotaxis and phagocytosis by macrophages, we use CD11b / CD18 neutralizing 
antibody M1 / 70, M18 / 2 block and mindin combined in chemotaxis and 
phagocytosis role model mindin decreased. Visible mindin through interaction with 
integrins CD11b induced macrophage chemotaxis / CD18 and phagocytosis. By 
western blot and nuclear plasma separation technology to further promote the 
discovery mindin phosphorylated integrin CD11b / CD18 downstream syk, and along 
MERK1 / 2-ERK1 / 2 this path, instead of AKT pathway. 
mindin interaction with the integrin CD11b / CD18 promotes macrophage 
chemotaxis and phagocytosis depends on syk phosphorylation and MAPK pathways. 
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